Temporal changes in PTHrP, Bcl-2, Bax, caspase, TGF-beta, and FGF-2 expression following growth plate irradiation with or without radioprotectant.
This study examined temporal changes in growth plate apoptosis molecules and growth factors in an animal model of radiation injury with and without a radioprotectant. Thirty weanling 5-week Sprague-Dawley rats underwent right knee irradiation with single-fraction 17.5 Gy while the left served as internal control. Six animals each were sacrificed at 0.5, 1, 2, 3, or 4 weeks after irradiation. Half of the animals received pretreatment with amifostine (WR-2721) radioprotectant. Immunohistochemical staining for PTHrP, Bcl-2, Bax, caspase-3, FGF-2, and TGF-beta was performed. PTHrP decreased to a nadir at 1 week after irradiation but rebounded to above control levels at 2 weeks in the reserve and transitional zones. The radioprotectant amifostine blunted the decrease in PTHrP but kept PTHrP expression lower than controls during the rebound phase in untreated irradiated animals. Hypertrophic zone Bax expression was decreased by amifostine in both irradiated and non-irradiated limbs at 1 and 2 weeks. FGF, TGF-beta, Bcl-2, and caspase levels generally decreased at 1 week and returned thereafter toward control levels. These findings underscore the importance of PTHrP in response to growth plate irradiation and show the novel finding of a decrease in Bax expression with amifostine pretreatment.